A diverse array of species on the planet employ the Earth's magnetic field as a 1 4 navigational aid. As the majority of these animals are migratory, their utility to 1 5
The ability to sense the Earth's magnetic field is a widespread sensory faculty in the 6 include the results reported by Vidal-Gadea and colleagues (95%CI: -0.138 to 0.128). As false-positives in magnetoreception have been associated with contamination of 1 1 4 biological material with exogenous iron we asked whether this might influence the 1 1 5 behavior of worms (Edelman et al., 2015) . We tested this by growing worms on agar 1 1 6
plates spiked with magnetite particles, and repeated the magnetotaxis assay. We 1 1 7 found a weak but significant preference for the goal area under which the magnet 1 1 8 resided (Wilcoxon signed rank test, n=49 plates, V=670.5, p=0.042, Figure 3F ). Why are our results different from those of Vidal-Gadea? We have gone to great 1 2 2 lengths to employ the same protocols. We have used worms from the same source, 1 2 3
we have employed the same neodymium magnets, we have used the same assay 1 2 4
plates, and the same synchronization and starvation protocols. There were, however, elegans as it is known that they can reliably detect temperature changes that are 1 3 0 <0.1°C (Ramot et al., 2008) . Second, we used strict blinding procedures in all our 1 3 1 assays, assuring an unbiased assessment of the worm responses. While Vidal- independent biological replicates. The approach adopted by Vidale-Gadea is known 1 3 8
as pseudoreplication, as it confuses the number of data points with the number of 1 3 9 7 independent samples, increasing the probability of rejecting the null hypothesis whilst 1 4 0 it is actually true (Lazic, 2010). approximately 45° to the magnetic vector and maintain that trajectory ( Figure 4A ). Assuming that nematodes cannot distinguish up from down, the adoption of a fixed 1 5 7
45° angle from the inclination of the field is just as likely to result in horizontal 1 5 8 movement (180°) as vertical translation (90°). This problem is exacerbated as the 8
In conclusion, we were not able to replicate the findings of Vidal-Gadea and is possible that our failure to replicate this work is due to a factor we are not aware of.
However, it is pertinent to note that other attempts to elicit magnetoreceptive 1 7 1 behavior in C. elegans have also been unsuccessful (Njus et al., 2015) . Collectively, 1 7 2
we conclude that C. elegans is not a suitable model system to understand the 1 7 3 molecular basis of magnetoreception because (a) they lack a magnetic sense, or, (b)
their magnetotactic behaviour is not robust. Growth Media (NGM) for ≈30min. plates with one center release point (see Figure 3E ) and two smaller 'scoring' circles 1 9 3
(diameter: 3.5cm). Sodium azide (1.5µl of 1M) was applied to the center of each of 1 9 4
the scoring circles to immobilize the worms (Nuttley et al., 2001) . Worms were picked 1 9 5 9 from the culture plates and collected in a small drop of NGM on a parafilm strip. In 1 9 6 order to reduce bacterial contamination we carefully removed liquid containing 1 9 7 bacteria and replaced it with new NGM. Worms were pipetted onto the center of the 1 9 8 assay plate and 1µl 1% benzaldehyde solution (in ethanol) was applied to one 1 9 9
scoring circle and 1µl 100% ethanol was applied to the other scoring circle. The We used 24cm long tubes filled with 3% chemotaxis agar (see Figure 3A ), each end 2 2 7
was closed with a plastic stopper. The tubes contained three small holes (3mm in 2 2 8 diameter), one in the center and two 10cm apart from the center hole on either side. During filling of the tubes great care was taken to avoid air bubbles at the ends of the 2 3 0 tubes. Tubes with air bubbles were discarded. 1.5µl of 1M NaN 3 was added to each 2 3 1 end-hole of a test tube and ≈50 were injected into the center-hole ( Figure 3A ). The 2 3 2 test tube was then covered with aluminum foil and placed upright in a holder. The conclusion of the test the tubes were removed from the room and worms on either was applied to the rim of the plate to immobilize the worms once they reached it. In all tests the experimenter was blind to the particular treatment when counting the 2 8 7
worms. In general, we counted all tests, and did not discount tests based on low 2 8 8 numbers of scoring worms or similar criteria in order to have an unbiased result. 13
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